Collateral sprouting of cerebral cortical fibers in the red nucleus following destruction of the interpositus nucleus may be effective in restoring activity of rubral neurons. Shrinkage of the deafferented red nucleus was measured to estimate its effect on recording neural activity and its contribution as a stimulus for sprouting. The results suggest that rubral morphology is preserved during the early time course of collateral sprouting when electrophysiological changes are evident.
Recent studies suggest that new synaptic contacts form in the central nervous system in response to injury (reactive synaptogenesis). Synaptogenesis as collateral sprouting of cortical fibers has been described in the red nucleus after partial deafferentation --loss of the cerebellar input from the interpositus nucleus 13,18. Bromberg and Gilman 3 investigated whether the changes in synaptic connections could alter the discharge pattern of rubral neurons. They observed an immediate reduction in amplitude of rubral multiunit activity after lesions in the interpositus nucleus and a slow increase over time toward prelesion levels, and suggested that the increased number and more proximal location of cortical fiber connections may be partially responsible for the return of rubral discharge activity. An alternative interpretation is that the red nucleus shrinks when the interpositus fibers are destroyed and an apparent increase in amplitude of multiunit activity is produced as rubral neurons move closer to the fixed recording electrodes. In this study, at the light microscopic level, changes were sought in the red nucleus after deafferentation.
Measurements in the red nucleus were made in adult cats (2.6--3.6 kg) at intervals after unilateral placement of electrolytic lesions in the interpositus nucleus. Two control animals received no lesions (animals C-A and C-B), two survived 4 days after interpositus lesions (animals 4-A and 4-B), two survived 7 days (7-A and 7-B), two 14 days (14-A and 14-B), and one survived 28 days (animal 28-A). At sacrifice the animals were placed in a stereotaxic frame and, following perfusion, the brains were blocked in situ with guided cuts perpendicular to the rostrocaudal axis. Ten micron thick sections were cut from paraffin tissue blocks minimizing deviation from the perpendicular to the neural axis. From 5 to 11 histological sections evenly spaced along the rostrocaudal axis were used for measurements in each animal. Four types of measurements were made on both red nuclei in the tissue cross-sections: (1) the area was determined from 80x projected images by drawing a circumferential line through the nuclei of neurons staining for Nissl substance and situated along the perimeter of the red nucleus. The area of the red nucleus within the circumferential line was measured by a calibrated dot matrix; (2) counts were made of neurons at 80× within the defined boundaries of the red nucleus which stained for Nissl substance and had a visible nucleolus. No correction factors 6 were applied to the cell counts since we were interested in differences in numbers of cells in adjacent red nuclei and not in total numbers of cells in the whole red nucleus; (3) the distance between neurons (cell density) was determined by measuring with a calibrated scale the linear distance (nucleolus to nucleolus) between each neuron and its nearest neighboring neuron in the plane of section at 80x magnification; and (4) a Cambridge/Imanico Quantimet 720 0006-8993/83/$03.00 © 1983 Elsevier Science Publishers B.V.
